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1. Real Party in Interest 

The real party in interest is INTERNATIONAL BUSINESS MACHINES 
CORPORATION, the assignee of the entire right, title and interest in and to the subject 
application by virtue of an assignment of record. 

2. Related Appeals and Interferences 

None. 

3. Status of Claims 

Claims 1-10 are pending, stand rejected and are under appeal. 

A copy of the claims 1-10 as pending is presented in the Claims Appendix. 

4. Status of Amendments 

Claims 1, 8, 9 and 10 were amended in Applicants' Amendment Under 37 C.F.R. § 
1.116 mailed on August 8, 2005. The Examiner entered Applicants' Amendment 
according to Examiner's Advisory Action mailed on August 30, 2005. 

5. Summary of Claimed Subject Matter 

In independent claim 1, a method for operating a processor having an architecture 
of a larger bit-length with a program comprising instructions compiled to produce 
instruction results of at least one smaller bit-length is provided. 

It is detected when in program order a first instruction is to be dispatched which 
does not have a target register address as one of its sources (Fig. 1 1, #1 1 10; page 16, 
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paragraph 104). The first instruction is one of the instructions compiled to produce 
instruction results of at least one smaller bit-length. An extract instruction (Fig. 8; Fig. 9) 
is added into an instruction stream before the first instruction (Fig. 1 1, #1 130; page 15, 
paragraph 94). The extract instruction includes the following steps: 

(a) the extract instruction is dispatched together with the following first instruction 
from an instruction queue into a Reservation Station (Fig. 1 1, #1 140; page 16, paragraph 
95); 

(b) the extract instruction is issued to an Instructional Execution Unit (IEU) (Page 
7, paragraph 42) as soon as all source operand data is available and an IEU is available 
according to respective issue scheme (Fig. 1 1, #1 150, #1 160, #1 170; page 16, paragraphs 
96, 97, 98, 99, 100); 

(c) the extract instruction is executed by an available IEU (Fig. 1 1, #1 180; page 16, 
paragraph 100); 

(d) an indication is set that the result of said extract instruction needs to be written 
into a result field of the first instruction following the extract instruction (Fig. 1 1, #1 190, 
paragraph 101); and 

(e) the extract instruction result is written into the result field of said first 
instruction, and into all fields of operands being dependent of said first instruction (Fig. 11, 
#1195; paragraph 102). 

In independent claim 8, a computer system having an out-of-order processing 
system for operating a processor having an architecture of a larger bit-length with a 
program comprising instructions compiled to produce instruction results of at least one 
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smaller bit-length is provided. The computer system uses a computer readable machine 
language. The computer readable machine language includes the following: 

(a) a first computer readable code for detecting when in program order a first 
instruction is to be dispatched which does not have a target register address as one of its 
sources (Fig. 1 1, #1 1 10; page 16, paragraph 104). The first instruction is one of the 
instructions compiled to produce instruction results of at least one smaller bit-length; and 

(b) a second computer readable code for adding an extract instruction (Fig. 8; Fig. 
9) into an instruction stream before the first instruction (Fig. 1 1, #1 130; page 15, paragraph 
94). The extract instruction includes the following additional computer readable code: 

(i) a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station (Fig. 1 1, #1 140; page 16, paragraph 95), 

(ii) a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme (Fig. 1 1, #1 150, #1 160, #1 170; page 
16, paragraphs 96, 97, 98, 99, 100), 

(iii) a fifth computer readable code for executing the extract instruction by 
an available IEU (Fig. 1 1, #1 180; page 16, paragraph 100), 

(iv) a sixth computer readable code for setting an indication that the result 
of said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction (Fig. 1 1, #1 190, paragraph 101), and 
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(v) a seventh computer readable code for writing the extract instruction 
result into the result field of said first instruction, and into all fields of operands being 
dependent of said first instruction (Fig. 1 1, #1 195; paragraph 102). 

In independent claim 9, a computer system having an out-of-order processing 
system for operating a processor having an architecture of a larger bit-length with a 
program comprising instructions compiled to produce instruction results of at least one 
smaller bit-length is provided. The computer system executes a readable machine 
language. The readable machine language includes the following: 

(a) a first computer readable code for detecting when in program order a first instruction is 
to be dispatched which does not have a target register address as one of its sources (Fig. 
1 1, #1 1 10; page 16, paragraph 104). The first instruction is one of the instructions 
compiled to produce instruction results of at least one smaller bit-length; and 

(b) a second computer readable code for adding an extract instruction (Fig. 8; Fig. 
9) into an instruction stream before the first instruction (Fig. 1 1, #1 130; page 15, paragraph 
94). The extract instruction includes the following additional computer readable code: 

(i) a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station (Fig. 1 1, #1 140; page 16, paragraph 95), 

(ii) a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme (Fig. 1 1, #1 150, #1 160, #1 170; page 
16, paragraphs 96, 97, 98, 99, 100), 
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(iii) a fifth computer readable code for executing the extract instruction by 
an available IEU (Fig. 1 1, #1 180; page 16, paragraph 100), 

(iv) a sixth computer readable code for setting an indication that the result 
of said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction (Fig. 1 1, #1 190, paragraph 101), and 

(v) a seventh computer readable code for writing the extract instruction 
result into the result field of said first instruction, and into all fields of operands being 
dependent of said first instruction (Fig. 1 1, #1 195; paragraph 102). 

In independent claim 10, a processing system having an out-of-order processing 
system for operating a processor having an architecture of a larger bit-length with a 
program comprising instructions compiled to produce instruction results of at least one 
smaller bit-length is provided. The processing system has means for executing a readable 
machine language. The readable machine language includes the following: 
(a) a first computer readable code for detecting when in program order a first instruction is 
to be dispatched which does not have a target register address as one of its sources (Fig. 
1 1, #1 1 10; page 16, paragraph 104). The first instruction is one of the instructions 
compiled to produce instruction results of at least one smaller bit-length; and 

(b) a second computer readable code for adding an extract instruction (Fig. 8; Fig. 
9) into an instruction stream before the first instruction (Fig. 1 1, #1 130; page 15, paragraph 
94). The extract instruction includes the following additional computer readable code: 
(i) a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station (Fig. 1 1, #1 140; page 16, paragraph 95), 
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(ii) a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme (Fig. 1 1, #1 150, #1 160, #1 170; page 
16, paragraphs 96, 97, 98, 99, 100), 

(iii) a fifth computer readable code for executing the extract instruction by 
an available IEU (Fig. 11, #1180; page 16, paragraph 100), 

(iv) a sixth computer readable code for setting an indication that the result 
of said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction (Fig. 1 1, #1 190, paragraph 101), and 

(v) a seventh computer readable code for writing the extract instruction 
result into the result field of said first instruction, and into all fields of operands being 
dependent of said first instruction (Fig. 1 1, #1 195; paragraph 102). 

6. Grounds of Rejection to be Reviewed on Appeal 

A. Claims 1-10 stand rejected under 35 U.S.C. § 1 12, second paragraph as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

B. Claims 1-5 and 7-10 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Mahurin et al. (U.S. Patent No. 6,493,819) (hereinafter 
"Mahurin") in view of Isaman (U.S. Patent No. 6,449,710) (hereinafter 
" Isaman "), and Superscalar Microprocessor Design by Johnson (hereinafter 
" Johnson ") and Computer Organization and Design by Hennessy and Patterson 
(hereinafter " Hennessy "). 
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7. Argument 

A. Introduction 

The law of indefmiteness was recently revisited on August 5, 2005 by the Court of 

Appeals of the Federal Circuit (CAFC) in Datamize, LLC v. Plumtree Software, Inc., 417 

F.3dl342 (Fed. Cir. 2005): 

According to the Supreme Court, "[t]he statutory requirement of 
particularity and distinctness in claims is met only when [the claims] clearly 
distinguish what is claimed from what went before in the art and clearly 
circumscribe what is foreclosed from future enterprise." The definiteness 
requirement, however, does not compel absolute clarity. Only claims "not 
amenable to construction" or "insolubly ambiguous" are indefinite. Thus, 
the definiteness of claim terms depends on whether those terms can be 
given any reasonable meaning. 

Datamize,LLC, 417 F.3d at 1 1-12 (citations omitted) (emphasis added). It is respectfully 
submitted that the instant claims meet the statutory requirement of particularity and 
distinctness. The instant claims are amenable to construction and are not insolubly 
ambiguous. For the reasons set forth below, Appellants respectfully request that the claim 
rejections under 35 U.S.C. § 1 12, second paragraph, be reversed. 

In rejecting claims under 35 U.S.C. § 103, the Examiner bears the burden of 
presenting a prima facie case of obviousness. In re Rijckaert, 9 F.3d 1531, 1532 (Fed. Cir. 
1993). The burden of presenting a prima facie case of obviousness is only satisfied by 
showing some objective teaching in the prior art or that knowledge generally available to 
one of ordinary skill in the art would lead that individual to combine the relevant teachings 
of the references. In re Fine, 837 F.2d 1071, 1074 (Fed. Cir. 1988). A prima facie case of 
obviousness is established when the teachings of the prior art itself would appear to have 
suggested the claimed subject matter to one of ordinary skill in the art. In re Bell, 991 F.2d 
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781, 782 (Fed. Cir. 1993). The suggestion to combine the references should come from the 
prior art, and the Examiner cannot use hindsight gleaned from the invention itself to pick 
and choose among related disclosures in the prior art to arrive at the claimed invention. In 
re Fine, 837 F.2d at 1075. If the Examiner fails to establish a prima facie case, the 
rejection is improper and must be overturned. In re Rijckaert, 9 F.3d at 1532 (citing In re 
Fine, 837F.2dat 1074). 

It is respectfully submitted that at the very least, the references of Mahurfru 
Isaman, Johnson and Hennessv , taken individually or in any combination, are legally 
insufficient to sustain a prima facie case of obviousness against independent claims 1, 8, 9 
and 10. 

For the reasons set forth below, Appellants respectfully request that the claim 
rejections under 35 U.S.C. § 103(a) be reversed. 

B. Claims 1-10 stand rejected under 35 U.S.C. § 112, second paragraph as 
being as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

(i). Claims 1-10 meet the statutory requirements of 35 U.S.C. § 112, 

second paragraph. 

The Examiner argues that the claimed "result field of an instruction" has a 
common meaning that there is a field, i.e., a number of bits, within an instruction stored in 
the instruction memory. The Examiner further argues that the "result field" points to a 
location in memory or a registry, and does not actually get a result. In support, the 
Examiner cites extrinsic evidence - Hennessy . 

Whether or not the Examiner is correct as to the "common meaning" of a term is 
entirely irrelevent to the analysis of 35 U.S.C. § 1 12, second paragraph. It should be noted 
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that, when the Examiner argues that the "result field" does not get a result, the Examiner is 
implictly admitting that Appellants provide a meaning for "result field." That is, the 
Examiner does not dispute that the instant application provides an unambiguous meaning 
for "result field," which satisfies § 1 12, second paragraph, per se. The Examiner only 
disagrees with such a meaning in the claims, such as "writing the extract instruction result 
into the result field of the first instruction." This is an improper rejection under 35 U.S.C. 
§ 1 12, second paragraph. 

Irrespective of the above, the instant application does not conflict with Hennessv . 
Hennessv refers to to a field in an external instruction, whereas the instant application 
refers to a field in an internal representation of an instruction in a processor. This is clear 
when reading the application, and considering the use of the term "instruction" throughout 
the application. FIG. 8 provides an exemplary instruction with a number of fields, 
including "Opcode," "srcl," "src2," and "result." Writing into the result field in FIG. 8 is 
indicated by an arrow pointing into the result field. Writing into the result field is 
described in detail on p. 11, para. [0062]. 

Because the claims fully meet the statutory requirement of particularity and 
distinctness as required by 35 U.S.C. § 1 12, second paragraph, the rejection of claims 1-10 
should be reversed. 
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C. Claims 1-5 and 7-10 stand rejected under 35 U.S.C. S 103(a) as being 
unpatentable over Mahurin in view of Isaman, Johnson and Hennessv, 

(i). The combination of Mahurin, Isaman, Johnson and Hennessv 

fails to teach or suggest "adding an extract instruction into an instruction stream 
before the first instruction/' as claimed in claims 1, 8, 9 and 10. 

The Examiner contends that col. 5 5 lines 35-54 of Mahurin teaches "adding an 

extract instruction into an instruction stream before the first instruction." (Paper no. 

20040907, p. 5). Col 5, lines 35-42 of Mahurin teaches the following: 

MROM instructions are instructions which are determined to be too 
complex for decode by decode units 20. MROM instructions are executed 
by invoking MROM unit 34. More specifically, when an MROM 
instruction is encountered MROM unit 34 parses and issues the instruction 
into a subset of defined fast path instructions to effectuate the desired 
operation. MROM unit 34 dispatches the subset of fast path instructions to 
decode units 20. 

Col. 5, lines 44-48 of Mahurin further teaches that "[w]hen MROM unit 34 detects such an 
instruction and the portion of the destination which is not updated by the instruction is 
detected as being required by the instruction, a read of the destination will be done prior to 
execution of the instruction'' The Examiner refers to this "read of the destination" as a 
"read operation." The Examiner assumes that the MROM unit 34 adds the read operation 
into the instruction stream prior to an executed instruction. Applicants respectfully submit 
that the Examiner's assumption is without merit. 

As quoted above, the recited portion of Mahurin states that the "MROM unit 34 
dispatches the subset of fast path instructions to decode units 20." Mahurin does not teach 
that the MROM unit 34 dispatches anything other than the subset of fast path instructions. 
Although the recited portion of Mahurin does state that "a read of the destination will be 
done prior to the execution of the instruction," Mahurin does not address how or where the 
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read operation is performed or what performs the read operation. Therefore, the 
Examiner's has absolutely no basis to assume that the MROM unit 34 adds the read 
operation into the instruction stream prior to an executed. 

It should further be noted that Mahurin teaches that the "read operation" is done 
only conditionally. Col. 5, lines 50-54 of Mahurin teaches that "when MROM unit detects 
an instruction which updates only a portion of a destination and the portion of the 
destination which is not updated by the instruction is detected as not being required by the 
instruction, [then] a read of the destination is not doner Therefore, even assuming, 
arguendo, that Mahurin teaches "adding an extract instruction into an instruction stream 
before the first instruction," the present claims do not restrict this step to the conditional 
taught by Mahurin . 

Throughout all of his rejections, the Examiner makes the flawed assumption that in 
Mahurin , the "read operation" is an "instruction" executed by the functional units 24 of 
Figure 1. That is, when Mahurin refers to "instructions," the Examiner assumes that this 
necessarily includes the "read operation." At no point does Mahurin refer to the "read 
operation" as an "instruction." At no point does Mahurin even state the function unts 24 
perform the "read operation." Indeed, that Mahurin does not refer to the "read operation" 
as an "instruction" strongly indicates that Mahurin intends for the "read operation" to not 
be an "instruction." Therefore, the Examiner cannot simply interpret the "read operation" 
as an "instruction" in hindsight. Such an interpretation is clearly improper. 

The citations to Isaman, Johnson and Hennessy do not cure the above problems. 
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Accordingly, the combination of Mahurin , Isaman, Johnson and Hennessy fails to 
teach or suggest "adding an extract instruction into an instruction stream before the first 
instruction," as claimed in claims 1, 8, 9 and 10. 

Because the combination of Mahurin , Isaman , Johnson and Hennessy neither 
teaches nor suggests each and every element of claims 1, 8, 9 and 10, it is respectfully 
asserted that no prima facie case of obviousness has been made out. 

(ii). The combination of Mahurin, Isaman, Johnson and Hennessy 
fails to teach or suggest "setting an indication that the result of said extract 
instruction needs to be written into a result field of the first instruction following the 
extract instruction," as claimed in claims 1, 8, 9 and 10. 

The Examiner contends that Figure 3 and col. 14, line 52 to column 15, line 21 of 
Mahurin teaches "setting an indication that the result of said extract instruction needs to be 
written into a result field of the first instruction following the extract instruction. More 
particularly, the Examiner contends that "Dest Size signal 210 indicates to Select Logic to 
write the result of the read (extract) operation into the result register of the detected smaller 
instruction." Applicants respectfully disagree 

Col. 15 lines 14-21 of Mahurin states the following regarding select logic 202: 

Select logic 202 provides select signals 240, 242, and 244 to multiplexors 
204, 206 and 208 respectively. Based on the destination size and location 
received upon bus 210, the select signals will determine which portions of 
the data fed to each multiplexor will be gated out. It is this gating out of 
data from multiplexors 204, 206 and 208 which will form the final result to 
be conveyed from functional unit 24 A upon bus 38a. 

That is, the bus 210 provides only destination size and location information to the the 
select logic 202. Mahurin does not teach that any information regarding result of the "read 
operation" (which the Examiner contends is the claimed "extract instruction") is sent to the 
select logic 202. Further, Mahurin does not indicate that the executed instruction (which 
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the Examiner contends is the claimed "first instruction") even contains a "result field" as 
claimed in the instant claims. Therefore, the Examiner has no basis to assume that "Dest 
Size signal 210 indicates to Select Logic to write the result of the read (extract) operation 
into the result register of the detected smaller instruction." 

The citations to teaman, Johnson and Hennessy do not cure the above problems. 

Accordingly, the combination of Mahurin , teaman , Johnson and Hennessy fails to 
teach or suggest "setting an indication that the result of said extract instruction needs to be 
written into a result field of the first instruction following the extract instruction," as 
claimed in claims 1, 8, 9 and 10. 

Because the combination of Mahurin , teaman, Johnson and Hennessy neither 
teaches nor suggests each and every element of claims 1, 8, 9 and 10, it is respectfully 
asserted that no prima facie case of obviousness has been made out. 

(iii). The combination of Mahurin., Isaman, Johnson and Hennessy 
fails to teach or suggest "writing the extract instruction result into the result field of 
said first instruction, and into all fields of operands being dependent of said first 
instruction/' as claimed in claims 1, 8, 9 and 10. 

The Examiner contends that col. 15, lines 14-40 of Mahurin teach "writing the 
extract instruction result into the result field of said instruction." Applicants respectfully 
disagree. 

The recited portion of Mahurin teaches the merging of the results of instruction 
execution with "previous data," which is unrelated to the claimed invention. The recited 
portion of Mahurin does not refer to the read operation (which the Examiner contends is 
the claimed "extract instruction") at all. Further, the recited portion of Mahurin does not 
teach that the executed instruction (which the Examiner contends is the claimed "first 
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instruction") contains a "result field" as claimed in the instant application. Therefore, it is 
unclear exactly what the Examiner is contending is being written into. 

Also, as previously noted, the "read operation"of Mahurin is performed only if 'the 
MROM unit 34 meets a conditional statement. This conditional is not present in the 
instant claims. Mahurin also teaches that when the read is performed, the contents 
resulting from the read "will subsequently be merged with the instruction result." 
(Mahurin , col. 5, lines 47-48) This indicates that after the "read operation" is performed, 
the contends resulting from the read operation are not kept. Therefore, if Mahurin does not 
even keep the contents resulting from the read, it does not following the such contents are 
written into "the result field of said first instruction," as claimed in claims 1, 8, 9 and 10. 

The citations to Isaman, Johnson and Hennessy do not cure the above problems. 

Accordingly, the combination of Mahurin , Isaman , Johnson and Hennessy fails to 
teach or suggest "writing the extract instruction result into the result field of said first 
instruction, and into all fields of operands being dependent of said first instruction," as 
claimed in claims 1, 8, 9 and 10. 

Because the combination of Mahurin , Isaman , Johnson and Hennessy neither 
teaches nor suggests each and every element of claims 1, 8, 9 and 10, it is respectfully 
asserted that no prima facie case of obviousness has been made out. 
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(iv). The only suegestion for selectively piecing together the features 
of disparate elements in Mahurin, Isaman, Johnson and Hennessy, in the manner 
proposed by the Examiner stems from hindsight knowledge impermissibly derived 
from the Appellants' disclosure. 

To support combining Mahurin , Isaman, Johnson and Hennessy , the Examiner 
makes numerous unsupported assumptions with regards to the references and relies on 
disparate elements from various references. It should be noted that the Examiner's 
motivations to combine are artificially created without any objective teaching in the prior 
art. As such, the only suggestion for selectively piecing together the features of these 
disparate elements in the manner proposed by the Examiner stems from hindsight 
knowledge impermissibly derived from the Apellants' disclosure. 

It should be noted that Isaman teaches exactly what is described in the instant 
application in Figure 6. Isaman simply replaces the "merge" instruction with the "stitch" 
instruction. However, the use of such a "stitch" instruction is expressly rejected by the 
instant application because of performance loss introduced by dependencies between the 
smaller bit length instruction, the merge (or stitch) instruction and the instruction 
consuming the target register. 

The citations to Mahurin , Johnson and Hennessy do not cure the performance loss 
of Isaman. 
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D. CONCLUSION 

Each and every element of the claimed invention is not described by the teachings 
of the applied prior art reference. The Examiner has failed to establish a prima facie case 
of obviousness of the presently claimed invention under 35 U.S.C. § 103(a) over the 
combination of Mahurin , Isaman, Johnson and Hennessv for at least the reasons noted 
above. Accordingly, it is respectfully requested that the Board reverse the rejection of 
claims 1-6, 8 and 9 under 35 U.S.C. § 102(e) and 35 U.S.C. § 103(a). 



Respectfully submitted, 



By: 



Koon Hon Wong 
Reg. No. 48,459 
Attorney for Appellants 




F. Chau & Associates, LLC 
130 Woodbury Road 
Woodbury, NY 11797 
TEL: (516) 692-8888 
FAX: (516) 692-8889 
Attorneys for Appellants 
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Claims Appendix 

1 . A method for operating a processor having an architecture of a larger bit-length 
with a program comprising instructions compiled to produce instruction results of at least 
one smaller bit-length, characterized by the steps of: 

detecting when in program order a first instruction is to be dispatched which does 
not have a target register address as one of its sources, wherein the first instruction is one 
of the instructions compiled to produce instruction results of at least one smaller bit-length; 

adding an extract instruction into an instruction stream before the first instruction, 
the extract instruction comprising the following steps of: 

a. dispatching the extract instruction together with the following first 
instruction from an instruction queue into a Reservation Station; 

b. issuing the extract instruction to an Instructional Execution Unit (IEU) as 
soon as all source operand data is available and an IEU is available according to respective 
issue scheme; 

c. executing the extract instruction by an available IEU; 

d. setting an indication that the result of said extract instruction needs to be 
written into a result field of the first instruction following the extract instruction, and; 

e. writing the extract instruction result into the result field of said first 
instruction, and into all fields of operands being dependent of said first instruction. 

2. The method according to claim 1 in which the step of writing the extract 
instruction result into the result field of said first instruction, is controlled by incrementing 
a tag specifying in which location the result of the first instruction has to be written. 
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3. The method according to claim 1, further comprising the steps of having the 
larger bit-length equal to 64-bit and the smaller bit-length equal to 32-bit. 

4. The method according to claim 1, further comprising the steps of having the 
larger bit-length equal to 128-bit and the smaller bit-length equal to 64 or 32-bit. 

5. The method according to claim 1, further comprising the step of when a second 
instruction is dependent of the first instruction, selectively inserting an extract instruction. 

6. The method according to claim 1, further comprising the steps of dispatching 
said first instruction in the same cycle as the extract instruction, and assuring that in the 
same cycle both or none of said two instructions is written into a reservation station means, 
and in case of a multiple write into the same result latch reducing the respective multiple 
input signals for the latch by either one of an OR gate or an AND gate, respectively. 

7. The method according to claim 1, further comprising the step of associating the 
same instruction execution unit for said first and said extract instruction. 

8. A computer system having an out-of-order processing system for operating a 
processor having an architecture of a larger bit-length with a program comprising 
instructions compiled to produce instruction results of at least one smaller bit-length, said 
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computer system uses a computer readable machine language, said computer readable 
machine language comprises: 

a first computer readable code for detecting when in program order a first 
instruction is to be dispatched which does not have a target register address as one of its 
sources, wherein the first instruction is one of the instructions compiled to produce 
instruction results of at least one smaller bit-length; 

a second computer readable code for adding an extract instruction into an 
instruction stream before the first instruction, said extract instruction comprising additional 
computer readable code, said additional computer readable code comprises: 

a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station, 

a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme, 

a fifth computer readable code for executing the extract instruction by an 

available IEU, 

a sixth computer readable code for setting an indication that the result of 
said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction, and 

a seventh computer readable code for writing the extract instruction result 
into the result field of said first instruction, and into all fields of operands being dependent 
of said first instruction. 
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9. A computer system having an out-of-order processing system for operating a 
processor having an architecture of a larger bit-length with a program comprising 
instructions compiled to produce instruction results of at least one smaller bit-length, said 
computer system executes a readable machine language, said readable machine language 
comprises: 

a first computer readable code for detecting when in program order a first 
instruction is to be dispatched which does not have a target register address as one of its 
sources, wherein the first instruction is one of the instructions compiled to produce 
instruction results of at least one smaller bit-length; 

a second computer readable code for adding an extract instruction into an 
instruction stream before the first instruction, said extract instruction comprising additional 
computer readable code, said additional computer readable code comprises: 

a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station, 

a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme, 

a fifth computer readable code for executing the extract instruction by an 

available IEU, 
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a sixth computer readable code for setting an indication that the result of 
said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction, and 

a seventh computer readable code for writing the extract instruction result 
into the result field of said first instruction, and into all fields of operands being dependent 
of said first instruction. 

10. A processing system having an out-of-order processing system for operating a 
processor having an architecture of a larger bit-length with a program comprising 
instructions compiled to produce instruction results of at least one smaller bit-length, said 
processing system having means for executing a readable machine language, said readable 
machine language comprises: 

a first computer readable code for detecting when in program order a first 
instruction is to be dispatched which does not have a target register address as one of its 
sources, wherein the first instruction is one of the instructions compiled to produce 
instruction results of at least one smaller bit-length; 

a second computer readable code for adding an extract instruction into an 
instruction stream before the first instruction, said extract instruction comprising additional 
computer readable code, said additional computer readable code comprises: 

a third computer readable code for dispatching the extract instruction 
together with the following first instruction from the instruction queue into a Reservation 
Station, 
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a fourth computer readable code for issuing the extract instruction to an 
Instruction Execution Unit (IEU) as soon as all source operand data is available and an 
IEU is available according to respective issue scheme, 

a fifth computer readable code for executing the extract instruction by an 

available IEU, 

a sixth computer readable code for setting an indication that the result of 
said extract instruction needs to be written into a result field of the first instruction 
following the extract instruction, and 

a seventh computer readable code for writing the extract instruction result 
into the result field of said first instruction, and into all fields of operands being dependent 
of said first instruction. 
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Evidence Appendix 

None 

Related Procedings Appendix 

None 



